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CLAIMS 

1.\ A data storage medium for recording and reproducing a 

file rrvanaged using a volume/file structure where a number of data 
recordir\g operations to a same area is limited, characterized in 
that 

tart address information for an unrecorded area 
existing in a vmume space is recorded in the volume space as part 
of root directory file management information. 



2. A data storage medium as described in claim 1, wherein 

said start address infoYi;nation is recorded using an indirect entry 
ul for managing a root directory file recording area. 

I \ 

15 3. A data storage medY\jm for recording and reproducing a 

file managed using a volume/file ^ucture where a number of data 
recording operations to a same ar^a is limited, characterized in 



that 



invalid data not used for retrieving volume/file structure 



20 is recorded added before and after volume/file structure and a data 
file; and \ 

invalid extent management inform^ion for managing an 
invalid data recording area is recorded in the volume space as part 
of root directory file management information. 

25 
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4. \ A data storage medium as described in claim 3, wherein 
invaKd extent management information is recorded using an 
allocation descriptor for managing a root directory file recording 
area. \ 

' \ 

5. A^'c^ta storage medium for recording and reproducing a 
file managed u^ng a volume/file structure where a number of data 
recording operati'fejns to a same area is limited, characterized in 

that \ 

\ 

10 root directory file management information is plurally 

recorded as main ch'^ining information, and reserve chaining 
information; \ 

v 

address informa^tion of an area where main chaining 
information and reserve chining information are recorded at a 
15 beginning of a volume space\js recorded as part of a file set 
descriptor; and \ 

address information of\an area where main chaining 
information and reserve chaining inf^^ation is update recorded is 
recorded as part of main chaining inforKpation and reserve chaining 
20 information. 

6. A data recording method for p^forming a formatting 
process on a data storage medium for recordirig and reproducing a 
file managed using a volume/file structure where a number of data 

25 recording operations to a same area is limited, comprising: 
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a chaining information recording step for recording start 
address information for an unrecorded area existing in a volume 
space a3 part of root directory file management information. 

7. data recording method as described in claim 6, 

wherein theXchaining information recording step records start 
address inform\tion for an unrecorded area using an indirect entry 
for managing a ro^o^t directory file recording area. 



10 8. A data rec^ording method for performing a formatting 

process on a data stora^ge medium for recording and reproducing a 



20 



file managed using a volLr^rie/file structure where a number of data 

recording operations to a saxne area is limited, comprising: 

\ 

a chaining inforrtvation recording step for recording 
15 invalid data not used for retrieving volume/file structure added 
before and after volume/file structure and a data file, and 

recording invalid Wtent management information 
for managing an invalid data recording area as part of root 
directory file management information. 



9. A data recording method as \described in claim 8, 

wherein the chaining information recordingX step records invalid 
extent management information using an \indirect entry for 
managing a root directory file recording area. 



# 
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10. \ A data recording method for performing a formatting 
procesls on a data storage medium for recording and reproducing a 
file manned using a volume/file structure where a number of data 
recording operations to a same area is limited, comprising: 

a 1He set information recording step for recording as 
part of a file set descriptor address information for an area where 
main chaining information and reserve chaining information are 
recorded at a beginKmg of a volume space; and 

a chaining)^ information recording step for plurally 
recording main chairiyig information and reserve chaining 
information having address information of an area where root 
directory file managemei\t information and main chaining 
information and reserve chain)vng information are update recorded. 



15 
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11. A data recording appaVatus for performing a formatting 

process on a data storage medium for recording and reproducing a 
file managed using a volume/file stru(sture where a number of data 
recording operations to a same area is limited, comprising: 

a chaining information recorcling means for recording 
start address information for an unrecorded area existing in a 
volume space as part of root directory file mariagement information. 



12. A data recording apparatus as described in claim 11, 

wherein the chaining information recording means records start 
25 address information for an unrecorded area using an indirect entry 
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fo\managing a root directory file recording area. 



A data recording apparatus for performing a formatting 
process Vn a data storage medium for recording and reproducing a 
5 file manag^ using a volume/file structure where a number of data 
recording opeXations to a same area is limited, comprising: 

a ctr^ining information recording means for recording 
invalid data not used for retrieving volume/file structure added 
before and after volurne/fiie structure and a data file, and 
10 recording invalid extent management information 

for managing an inval\d data recording area as part of root 
directory file management\nformation. 



14. A data recording Apparatus as described in claim 13, 

15 wherein the chaining informatiorK recording means records invalid 
extent management information \using an indirect entry for 
managing a root directory file recording area. 



15. A data recording apparatus fd^ performing a formatting 

20 process on a data storage medium for recofsding and reproducing a 

file managed using a volume/file structure where a number of data 

recording operations to a same area is limited, Gjomprising: 

a file set information recording mean^ for recording as 

part of a file set descriptor address information lo^ an area where 
25 main chaining information and reserve chaining information are 
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refcorded at a beginning of a volume space; and 

\^ a chaining information recording means for plurally 

recording main chaining information and reserve chaining 
information having address information of an area where root 
5 directory \ file management information and main chaining 

information'vand reserve chaining information are update recorded. 

\ 

\ 

16. A data recording method for performing a file recording 
process on a dat^ storage medium for recording and reproducing a 

10 file managed usin^^a volume/file structure where a number of data 
recording operations^\to a same area is limited, comprising: 

a chainingN^nformation recording step for recording start 
address information for^'^an unrecorded area existing in a volume 
space as part of root direc^^ory file management information. 

\ 

17. A data recording\method as described in claim 16, 

wherein the chaining informal^ion recording step records start 

\ 

address information for an unrec'brded area using an indirect entry 

18. A data recording method fo^ performing a file recording 
process on a data storage medium for recording and reproducing a 
file managed using a volume/file structure where a number of data 
recording operations to a same area is limit\ed, comprising: 

25 a chaining information recording step for recording 



15 



20 
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invalid data not used for retrieving volume/file structure added 
befor^ and after volume/file structure and a data file, and 

^ recording invalid extent management information 

for managing an invalid data recording area as part of root 
5 directory fiT^management information. 

\ . 

19. A d^a recording method as described in claim 18, 

wherein the chai'hing information recording step records invalid 
extent managemem information using an indirect entry for 
10 managing a root directory file recording area. 



20. A data recordVig method for performing a file recording 

process on a data storage Viedium for recording and reproducing a 
file managed using a volumeVfile structure where a number of data 

15 recording operations to a sameXarea is limited, comprising: 

a file set informationV reproducing step for reproducing 
address information of an area wOiere main chaining information 
and reserve chaining information ar^ recorded at a beginning of a 
volume space using a file set descriptor; 

20 a chaining information recoVding step for reproducing, 

using main chaining information or resetve chaining information, 
following main chaining information or reserwe chaining information, 
or root directory file management informatior\ and 

a chaining information recording step for plurally 

25 recording main chaining information and \ reserve chaining 
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information having address information of an area where root 
directory file management information and main chaining 
informathon and reserve chaining information are update recorded. 



21- Ax^data recording apparatus for performing a file 

recording process on a data storage medium for recording and 
reproducing a flTe managed using a volume/file structure where a 
number of data recording operations to a same area is limited, 



comprising: 



\ 



10 a chaining'^Mnformation recording means for recording 

start address information for an unrecorded area existing in a 
volume space as part of root directory file management information. 

22. A data recording Apparatus as described in claim 21, 
15 wherein the chaining information recording means records start 

address information for an unrecorded area using an indirect entry 
for managing a root directory file recording area. 

23. A data recording apparatus for performing a file 
20 recording process on a data storage medium for recording and 

reproducing a file managed using a volume/file structure where a 
number of data recording operations to a\same area is limited, 
comprising: 

a chaining information recording r^eans for recording 
25 invalid data not used for retrieving volume/file structure added 
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belvore and after volume/file structure and a data file, and 

\ recording invalid extent management information 

for managing an invalid data recording area as part of root 
directory \ile management information. 

24. A >data recording apparatus as described in claim 23, 
wherein the chaining information recording means records invalid 
extent manager\ent information using an indirect entry for 
managing a root directory file recording area. 

25. A data recording apparatus - for performing a file 
recording process on k data storage medium for recording and 
reproducing a file managed using a volume/file structure where a 
number of data recording \operations to a same area is limited, 
comprising: \ 

a file set infoVmation reproducing means for 
reproducing address information of an area where main chaining 
information and reserve chaining information are recorded at a 
beginning of a volume space using\a file set descriptor; 

a chaining information recording means for reproducing, 
using main chaining information or \eserve chaining information, 
following main chaining information or reserve chaining information, 
or root directory file management information; and 

a chaining information recording means for plurally 
recording main chaining information \and reserve chaining 
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information having address information of an area where root 
directory file management information and main chaining 
informalsion and reserve chaining information are update recorded. 

5 26. X data reproducing method for performing a file 

reproducing p\ocess from a data storage medium for recording and 
reproducing a rile managed using a volume/file structure where a 
number of data Vecording operations to a same area is limited, 
comprising: \ 

10 a file se\ information reproducing step for reproducing 

address information for an area where main chaining information 
and reserve chaining information are recorded at a beginning of a 
volume space using a file set descriptor; and 

a chaining information recording step for reproducing, 

15 using main chaining inforrAation or reserve chaining information, 
following main chaining information or reserve chaining information, 
or root directory file managemerit information. 

27. A data reproducing apparatus for performing a file 

20 reproducing process from a data storage medium for recording and 

reproducing a file managed using a\ volume/file structure where a 

number of data recording operations^ to a same area is limited, 

comprising: \ 

a file set information reproducing means for 
25 reproducing address information for an area where main chaining 
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information and reserve chaining information are recorded at a 
beginning\f a volume space using a file set descriptor; and 

ax^haining information recording means for reproducing, 
using main cha^ining information or reserve chaining information, 
following main chaJning information or reserve chaining information, 
or root directory fileVnanagement information. 



